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PURPOSE: To recognize sound with less errors by permitting a recognition result 
judgement circuit to give a large penalty to the combination of standard patterns 
with low possibility in a latest nearby standard pattern number series. 

CONSTITUTION: A latest nearby standard pattern selection circuit 7 selects 
the latest nearby standard pattern of respective characteristic parameters as 
against a partial section based on a local similarity 11 outputted from a local 
collation circuit 3 and outputs the number of the standard pattern as the latest 
nearby standard pattern number series 16. The recognition result decision circuit 
6A refers to a standard pattern combination probability table 8 and decides 
the value of the penalty to the pattern number series 16. Then, the decision 
circuit 6A corrects whole similarity 12 outputted from a whole collation circuit 
5 by using the value of the penalty, obtains the corrected whole similarity 
and outputs the mark series of the larger value as recognition result. 
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PURPOSE: To obtain satisfactory reproduced sound by interpolating at least 
one parameter in past and future accurate frames when the error of a transmis- 
sion path which cannot be corrected is detected in a received code. 

CONSTITUTION: When error detection information is inputted from an error 
correction decoding circuit 105, an interpolation circuit 110 interpolates delay 
information showing a pitch period, information showing the power of sound 
and filter parameter between the parameters of the past and future accurate 
frames and outputs the interpolated parameter. An adaptive code book 120 
inputs delay information, a pitch gain and the output signal of a delay circuit 
165 and calculates a prediction signal. A sound source code book 130 inputs 
a code vector index, reads a corresponding code vector from a code book 135 
and outputs a sound source signal. An adder 160 adds the prediction signal 
from the adaptive code book 120 and that from the sound source book 130 
and outputs them to a synthesis filter 170. 
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(54) MATHEMATICAL MODEL LEARNING DEVICE 
(11) 4-30201 (A) (43) 3.2.1992 (19) JP 

(21) Appl. No. 2-137342 (22) 28.5.1990 

(71) MITSUBISHI HEAVY IND LTD (72) TOSHIKATSU FUJIWARA(l) 
(51) Int. CP. G05B13/02 

PURPOSE: To speed up convergence by obtaining the sub-system of a numerical 
formula model composed of the assembly of the sub-systems by means of a 
specified relation. 

CONSTITUTION: When it is assumed that an input is U(t), a teach signal, namely, 
the output value of the numerical formula model is T(t). the number of the 
sub-systems is (n), a sub-system number is (i), and time is (t), the sub-system 
coefficient wi(t) of the mathematical model constituted by the assembly of 
the sub-systems is obtained by a relation shown by a formula I. Namely, wi(t) 
is obtained not only by integrating the product yi(t)V(t) of the difference V(t) 
between the teach signal T(t) and the output z{t) of the mathematical model 
and yi(t) but by adding the value multiplied by a proportional gain and the 
value obtained by differentiating it. Thus, convergence speed can be improved. 
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(54) SOUND DECODING SYSTEM 

(57)Abstract: 

PURPOSE: To obtain satisfactory reproduced sound by 
interpolating at least one parameter in past and future 
accurate frames when the error of a transmission path 
which cannot be corrected is detected in a received 
code. 

CONSTITUTION: When error detection information is 
inputted from an error correction decoding circuit 105, 
an interpolation circuit 110 interpolates delay information 
showing a pitch period, information showing the power of 
sound and filter parameter between the parameters of 
the past and future accurate frames and outputs the 
interpolated parameter. An adaptive code book 120 
inputs delay information, a pitch gain and the output 
signal of a delay circuit 165 and calculates a prediction 
signal. A sound source code book 1 30 inputs a code 
vector index, reads a corresponding code vector from a 
code book 1 35 and outputs a sound source signal. An 
adder 1 60 adds the prediction signal from the adaptive 
code book 1 20 and that from the sound source book 1 30 
and outputs them to a synthesis filter 170. 
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